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Abstract

Education decisions determine a great part of future income. This
paper argues that if education is financed by parents’ current income
a lump-sum tax reduces inequality if all parents have strict investment
incentives. However, if some parents are indifferent there is a possible
decrease in the wage gap via a contrary indirect tax effect which drops
the returns of schooling. Under strict incentives social mobility is
not affected, but it increases if skilled parents have weak incentives
and decreases if unskilled parents are indifferent in their investment
decision.
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1 Introduction

Education decisions determine a great part of future income1 and therefore
potential inequality in and across generations. The wage gap, needed to
induce investment, implies that it is much easier for rich parents than for
poor ones to invest in the education of their children. Thus arises the interest
in equal access to schooling and policy interventions which increase social
mobility and at the same time reduce inequality. While a higher degree of
social mobility benefits intergenerational equity a lower inequality ensures
greater intragenerational equity.

This paper is related to two strands of the economic literature. First
there are a great number of intergeneration models which analyse steady
states (SS) with focus on intra- and intergenerational inequality. This body
of literature starts with Gary S. Becker. He shows in a paper with Nigel
Tomes that there is a unique unequal equilibrium with no mobility (Becker
and Tomes 1979). Wages of the skilled and unskilled are exogenously given
and not determined by the measures of both occupation types. Inequality
in this model is mainly driven by luck. Some other papers which assume
wages endogenously determined find, with the assumption of homogeneous
agents, a continuum of SSs which mostly are also characterized by inequality
and the absence of social mobility (Banerjee and Newman 1993; Galor and
Zeira 1993; Freeman 1996; Mookherjee and Ray 2003).2 In these models the
SS is strongly determined by the conditions at the beginning, i.e. there is
great historical dependence. But according to Maoz and Moav (1999) and
Mookherjee and Napel (2006) these results are strongly connected to the as-
sumption of homogeneous agents. If children are heterogeneous with respect
to their inherited talent it becomes possible that a poor parent invests in
his highly talented child and also that a rich parent will not invest in his
low-talented child. Here, all steady states are unequal and include mobil-
ity. They are generically locally unique and under some conditions global
uniqueness is provided. However, in both studies talent is identically and
independently distributed (i.i.d.). This is at odds with reality3 and hence
Napel and Schneider (2007) show that if child’s ability depends on its par-

1One of the earliest studies which show a positive effect of schooling on earning is by
Mincer (1958). There is also evidence that the return to schooling has increased over the
last decades (Blackburn and Neumark 1993).

2Galor and Zeira (1993) and Mookherjee and Ray (2003) have equal and unequal SSs.
3See, e.g., Devlin et al. (1997) for an empirical study.
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ent’s ability in a Markovian way the number of steady states with mobility
(SSM) is still finite and under some conditions there is a unique SSM. They
also argue that the location of the SSMs and thus the wage inequality is
not influenced by the strength of the talent connection but that a stronger
connection between parent’s and child’s ability reduces social mobility. The
model of Napel and Schneider (2007) is the closest to the one described in
this paper.

The second strand of related literature analyses interactions of income
redistribution and the distribution of education. Ulph (1977) and Hare and
Ulph (1979) focus on models where education and income redistribution are
optimised simultaneously, i.e. the government sets an income tax as well as
an optimal scheme of educational provision (Ulph 1977; Hare and Ulph 1979).
It is shown that subsidies on education can reinforce the redistribution effect
of an income tax (Hare and Ulph 1979). This positive impact of education
subsidies is questioned by Fraja (2002). He finds a strict conflict between
efficiency and equity. If the government wants to provide incentives for highly
talented children to become educated independent of their parents’ income
poor parents with average-talented children make the greatest contribution
to the education budget and, surprisingly, the rich families are subsidised
most. An additional effect of such subsidies is discussed in a paper by Dur
and Teulings (2001). This paper finds two contrary effects. On the one hand
rich families benefit more by the subsidies because they use a greater part of
the education system; this increases inequality. On the other hand there is
an increase in the fraction of educated people which leads to a drop in the
return of human capital via a simple substitution effect. The relative skilled
wage decreases and so the wage gap, i.e. the inequality, shrinks.4 Which
effect is more important is ambiguous.

In the present paper the government can - similar to Tuomala (1986) -
only use the tax instrument. Parents choose in an intergenerational frame-
work whether their children become educated or not. I analyse the impact of
a lump-sum tax on different kinds of SSM in this model. We will see that the
second effect of the Dur and Teulings (2001) paper also plays an important
role in my model. Generally, a lump-sum tax increases the unskilled wage
while it decreases the skilled wage. So, on the one hand it becomes easier
for poor parents to invest in the education of their children but on the other

4The indirect tax effect also plays a crucial role when Konrad and Spadaro (2006) show
that not only low-talented but also highly talented agents may like redistribution.
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hand the subjective benefit from investment falls. Because the overall effect
of such a lump-sum tax on the global structure of SSMs is very complex I
look at the local influence on special types of SSM where one or both occupa-
tion types can be indifferent with respect to their investment decision. If, in
an SSM, all agents have strict investment incentives the tax does not change
its location. So, inequality decreases while social mobility stays constant.
In contrast, if some agents are indifferent with respect to their investment
decision the SSM decreases. Thus there are two contrary effects on the level
of inequality. As a direct tax effect inequality is reduced but as an indirect
effect the tax brings down the SSM and thus increases the wage gap. Which
tax effect is more important is not clear. While social mobility rises if the
skilled have weak incentives, it falls if the unskilled are indifferent in their
investment decision. Thus the impact of a lump-sum tax on the degree of
inequality and social mobility strongly depends on the type of SSM.

I set my model in the next section. Section 3 analyses the redistributive
effects. Whereas section 3.1 gives some general effects of the tax, section 3.2
studies the local effects on different types of SSM. I look at SSMs where all
parents have strict investment incentives in subsection 3.2.1. SSMs with weak
incentives of the skilled and unskilled respectively are studied in subsection
3.2.2 and 3.2.3. Section 4 concludes.

2 Model

I consider an intergeneration model with a continuum of families. At each
period t = 0, 1, 2, ... a family consists of an adult and a child. Agents are
characterised by their observable abilities. There are r different types of
ability which require costs of education 0 < x1 < x2 < ... < xr. The fixed
measure of each type in the population is denoted by σi with i ∈ {1, 2, ..., r}
and

∑
i σ

i = 1. A child’s ability depends on its parent’s ability in a Markovian
way. The conditional probability that a parent with education costs xi has
a child with education costs xi′ is given by pi→i′ with i, i′ ∈ {1, 2, ..., r} and∑

i′ pi→i′ = 1 for all i. Each adult supplies one unit of labor as a skilled s
or an unskilled n worker. Only educated agents can take skilled jobs. To
become an unskilled worker no investment in education is necessary. The
fraction of skilled agents in period t is denoted by λt.

The economy produces a single consumption good with a Cobb-Douglas
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technology H using both types of labor. It is

H(λt) ≡ λγ
t (1− λt)

(1−γ) (1)

with γ ∈ (0, 1). Skilled jobs must pay a premium wage so that there is
investment in education. In an SSM λ∗ this implies λ∗ < γ. In equilibrium,
pre-tax wages of the skilled ws and of the unskilled wn are given by marginal
productivity. Equilibrium wages are given by

ws ≡ ws(λ∗) = γ
(1− λ∗

λ∗

)(1−γ)

(2)

and

wn ≡ wn(λ∗) = (1− γ)
( λ∗

1− λ∗

)γ

. (3)

There is also a lump-sum tax τ ∈ [0, 1] which is constant over time and
aims to reduce the inequality, i.e. the gap between skilled and unskilled
wages.5 In equilibrium post-tax wages ws

τ and wn
τ are given by

ws
τ ≡ ws

τ (λ
∗) = (1− τ)ws(λ∗) + τ

(
λ∗ws(λ∗) + (1− λ∗)wn(λ∗)

)
(4)

and

wn
τ ≡ wn

τ (λ∗) = (1− τ)wn(λ∗) + τ
(
λ∗ws(λ∗) + (1− λ∗)wn(λ∗)

)
, (5)

with ws(λ∗) and wn(λ∗) as defined in equations (2) and (3). While the wage
of the skilled ws

τ decreases in τ the wage of the unskilled wn
τ increases.6

Beside their own consumption ct,τ , parents are interested in the future in-
come of their children wk

t+1,τ with k ∈ {s, n}. The utility function is assumed
to be7

U(ct,τ , w
k
t+1,τ ) = ln(wk

t,τ − xIt︸ ︷︷ ︸
ct,τ

) + δ ln(wk
t+1,τ ), (6)

where It equals 1 if a parent invests in his child and 0 otherwise. The parental
altruism is scaled by δ ∈ (0, 1).

5Note, that the pre-tax inequality decreases in λ.
6It is ∂ws

τ

∂τ = 1−λ∗
wn−ws

< 0 and ∂wn
τ

∂τ = λ∗(ws − wn) > 0.
7All later results also hold if the utility function is given by U(c) = c1−ρ

1−ρ with ρ > 1.
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The subjective benefit from investment given the tax rate τ is

Bτ (λt+1) ≡ δ
(

ln ws
t+1,τ − ln wn

t+1,τ

)
; (7)

the subjective costs from investment are

Ck
τ (λt, x) ≡ ln wk

t,τ − ln(wk
t,τ − x), (8)

where k ∈ {s, n} denotes parent’s occupation and x are the education costs
of his child. An agent will invest (or not invest) in the education of his child if
the subjective benefit is higher (or smaller) than the subjective costs. When
benefit equals costs agents invest with arbitrary probability. The indifference
curves of the skilled and unskilled are defined by

Is
τ = {(λ, x) : Bτ (λ) = Cs

τ (λ, x)} (9)

and analogously

In
τ = {(λ, x) : Bτ (λ) = Cn

τ (λ, x)}. (10)

The indifference curves of the skilled and unskilled before (solid lines) and
after tax (dashed lines) are illustrated in Figure 1.8
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Figure 1: Indifference curves of the skilled and unskilled before and after tax

Implementing a lump-sum tax influences subjective benefit and costs
of investment in education and therefore maybe the investment incentives.
Lemma 1 concludes the influence of a lump-sum tax τ on the subjective
benefit and costs of the skilled and unskilled.

8The subscript τ refers to the after tax case. Index s and n respectively refers to the
skilled and unskilled agents.
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Lemma 1 Given a fixed proportion of educated people λt subjective benefit
and subjective costs of the unskilled decrease in τ ; subjective costs of the
skilled increase in τ .

The lemma is proved directly by calculating the first order derivatives.

Considering Lemma 1 and the special forms of the production and utility
functions the net benefit of investment of the skilled Bτ (λ)−Cs

τ (λ) is smaller
after tax; the net benefit of investment of the unskilled Bτ (λ) − Cn

τ (λ) is
higher after tax for all λ < λ̂ and smaller for all λ > λ̂. The fraction of
educated people, where τ does not influence the net benefit of the unskilled,
i.e. B(λ̂)− Cn(λ̂) = Bτ (λ̂)− Cn

τ (λ̂) , is denoted by λ̂.9

In each period t the aggregate parental occupation and cost distribution
is given by

π(t) ≡ (πs1(t), πs2(t), ..., πsr(t), πn1(t), πn2(t), ..., πnr(t)). (11)

For more details of the case of two different types of ability see also Napel and
Schneider (2007). The sum of the first r components of the distribution gives
the proportion of educated people λt. The occupation and cost distribution
in generation t + 1 is determined by the investment decisions of the agents
in t. This is a heterogeneous Markov chain where the transition matrix is
determined by λt.

In my analysis I focus on the influence of a lump-sum tax on equilibria
with stationary skill ratios, i.e. λt = λt+1 for all t. In this case the transition
matrix is stationary and the Markov chain becomes homogeneous. Because
a situation without mobility is at odds with reality I restrict the analysis
to SSMs, i.e. equilibria with stationary skill ratios in which the measure of
unskilled investors is positive and equals the measure of skilled non-investors.
There are different SSM types where a type is characterised by the investment
decision of the skilled and unskilled concerning all possible costs of education.

9The fraction λ̂ depends on the tax rate τ . The higher τ the smaller λ̂. So, the interval
where the tax rate increases the net benefit of the unskilled decreases in τ .
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3 Influence of redistribution on SSM

3.1 General influence of redistribution

As a result of Mookherjee and Napel (2006) and Napel and Schneider (2007)
for a model without redistribution we know that there are never more than
2(r − 1) SSMs and that under some conditions a unique SSM occurs.10

However, given the r different cost types and all conditional probabilities
pi→i′ , i, i′ ∈ {1, 2, ..., r} a lump-sum tax can change this SSM structure ex-
tremely. So, while the global influence on the number and kind of SSM is
not clear I examine the influence on local points precisely.

For every proportion of educated agents λt there exist marginal unskilled
investors and marginal skilled non-investors. I will refer to the respective
cost types by xl and xh where l, h ∈ {1, 2, ..., r} and xl < xh. If - for a
fixed fraction of skilled agents - unskilled (strictly or weakly) invest in cost
type xl they also strictly invest in xv, v < l and do not invest otherwise.
Analogously, if skilled do (strictly or weakly) not invest in cost type xh they
also do not invest in xw, w > h, and invest for all other cost types. Because
of the local view I can reduce the types of SSM to:

Type I: SSM with strict incentives. Skilled do not invest in cost type xh

and unskilled invest in cost type xl.

Type II: SSM with weak incentives of the skilled. Skilled are indifferent

facing cost type xh and unskilled invest in cost type xl.

Type III: SSM with weak incentives of the unskilled. Unskilled are

indifferent facing cost type xl and skilled do not invest in

cost type xh.

Type IV: SSM with weak incentives. Skilled and unskilled are indifferent

facing their relevant cost types.

Figure 2 illustrates the four types of SSM with the corresponding upward and

10Mookherjee and Napel (2006) show on page 15 that with r discrete cost types up to
2(r − 1) SSMs can exist. While there model examines i.i.d. talents Napel and Schneider
(2007) find the same results for a model in which parent’s talent determines child’s talent
(see the conclusion of their paper). According to the fact that a lump-sum tax only shifts
upward and downward flow to the left the results of both papers concerning the number
of SSMs also hold for the present model.

8



downward flows.11 Upward flow u(λ∗) and downward flow d(λ∗) determine
social mobility. In an SSM λ∗ both flows are equal and given by

u(λ∗) = (1− λ∗)
( r∑

w=1

l−1∑
v=1

πnw

πn1 + ... + πnr

pw→v + α

r∑
w=1

πnw

πn1 + ... + πnr

pw→l

)
(12)

and

d(λ∗) = λ∗
( r∑

w=1

r∑

v=h−1

πsw

πs1 + ... + πsr

pw→v + β

r∑
w=1

πsw

πs1 + ... + πsr

pw→h

)
(13)

with appropriate α and β in [0, 1] and l, h refereing to the respective marginal
cost types. According to equations (12) and (13) the upflow is characterised
by up to r up jumps and the corresponding down jumps whereas the down-
flow is a strictly increasing function with up to r up jumps.
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Figure 2: Upward and downward mobility flows for the four types of SSM

The following analysis targets the question how the lump-sum tax τ in-
fluences the inequality and social mobility in the different types of SSM. I
only consider cases where the respective SSM type is not destroyed by the
tax.12

11The dashed lines represent the upward and downward flow after tax. An SSM type IV
is always destroyed by the tax. So, in Figure 2 (d) only the pre-tax SSM can be illustrated.

12For appropriate small tax rates this assumption always holds. Thus we get always at
least the marginal effect of introducing a lump-sum tax.
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3.2 Influence on special types of SSM

3.2.1 SSM with strict investment incentives

I start with an SSM in which the skilled strictly invest in children with cost
types up to h − 1, the unskilled strictly invest in cost types up to l, and in
which there is no investment otherwise.

Proposition 1 Given an SSM type I the SSM does not change, i.e. λI = λI
τ .

Proof: In this case an SSM is given by λI =
∑l

v=1 ρv + λI
∑h−1

w=l+1 ρw. So, λI

is given by λI =
∑l

v=1 ρv/(1−
∑h−1

w=l+1 ρw) and is therefore independent of τ .¤

Wage inequality in SSM is fixed by the fraction of skilled people λI and
the lump-sum tax rate τ . According to Proposition 1 the proportion of skilled
people does not change with the tax τ . So the inequality changes as follows:

Proposition 2 If the SSM is of type I the degree of inequality after taxation,
i.e. the after-tax wage gap, equals (1− τ) times the wage gap before taxation.

The proof follows directly by calculating the wage gap after taxation. So,
a one percent increase in the tax rate implies a τ

1−τ
percent decrease in the

wage gap.

Proposition 3 If the SSM is of type I social mobility is not influenced by
the tax.

Proof: Upward and downward flow are only determined by λI and the tran-
sition probabilities pi→i′ , i, i′ ∈ {1, ..., r}. According to Proposition 1 neither
of these change. ¤

A lump-sum tax in a situation where all agents have strict incentives does
not help making more poor children become educated. Just the inequality,
i.e. the relative poverty, is reduced.
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3.2.2 SSM with weak investment incentives of the skilled

In this type of SSM the skilled are indifferent with respect to their marginal
cost type xh. They invest with probability β in a child with education costs
xh. Let λII be the SSM before taxation. An SSM type II is characterised by
equal benefit and costs for the skilled, i.e. B(λII) = Cs(λII, xh). After tax
the equality at λII is destroyed because B(λII) > Bτ (λ

II) but Cs(λII, xh) <
Cs

τ (λ
II, xh).

Proposition 4 Given an SSM type II the SSM decreases by the tax, i.e.
λII

τ < λII. The new SSM is defined by13

λII
τ ≡ {λ : Bτ (λ)− Cs

τ (λ, xh) = 0}. (14)

Proof: Given the SSM λII before tax it is Bτ (λ
II) − Cs

τ (λ
II, xh) < 0 after

tax. A drop in the skill ratio leads to the equality of benefit and costs after
taxation because the incentives of the skilled are strictly decreasing in λ. ¤

Note, in this case there are two different mechanisms which influence
wage inequality in opposite directions. On the one hand - holding the skilled
fraction constant - the tax lowers the wage gap. This I will call the direct tax
effect. On the other hand the skilled fraction decreases by the tax, so that
there is an increase in the wage gap. This effect I will call the indirect tax
effect. As stated in Proposition 5 the resulting overall effect is generally not
clear.

Proposition 5 If the SSM is of type II a lump-sum tax τ reduces inequality
if

ws
τ (λ

II
τ )− wn

τ (λII
τ )

ws
τ (λ

II)− wn
τ (λII)

<
1

1− τ
(15)

holds, with “>” the wage gap increases, and if “=” holds the tax has no
influence on the wage gap.

Proof: The right hand side of equation (15) is the proportion of the pre-tax
and post-tax wage gap given a fixed SSM λII. The left side of the equation

13The explicit reduction can be calculated for a concrete SSM and tax rate but not in
a general way because of the given utility and production functions.
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is the proportion of the post-tax wage gap with SSM λII and the smaller
post-tax wage gap with SSM λII

τ (see Prop. 4). If the left hand side of the
equation is smaller (higher) than the right hand side the direct tax effect is
stronger (weaker) than the indirect tax effect. If both sides of equation (15)
are equal the indirect tax effect balances the direct tax effect. ¤

So, if skilled agents have weak investment incentives in the SSM there
can be the paradox situation that a tax rate that should lower the inequality
increases the wage gap.14

Proposition 6 If the SSM is of type II social mobility increases by

∆uII ≡ u(λII
τ )− u(λII)

=
h∑

w=l+1

l∑
v=1

(∆λII)σwpw→v +
l∑

v=1

(βλII − βτλ
II
τ )σhph→v (16)

where βτ < β refers to the market clearing probability that a skilled agent
invests in a cost type xh after tax and ∆λII ≡ λII − λII

τ .

Proof: I refer to the smallest λ for which unskilled agents have a weak in-
centive to invest in a cost type xl by λ. For increasing λ there is a λ for
which the unskilled either additionally want to invest in the cost type xl+1,
i.e. the upflow jumps to a higher level, or again becomes indifferent for the
cost type xl, i.e. the upflow jumps to a lower level. In the interval (λ, λ)
the upflow decreases linearly by −σl. So, the decrease in λII by the tax im-
plies an increase in the upflow and therefore, in equilibrium, an increase in
the downflow. Focusing on a situation where the SSM type II persists, the
fraction of indifferent skilled agents who finally invest shrinks, i.e βτ < β.
According to equation (12) the upward flow is given by

u(λII) =
h−1∑

w=l+1

l∑
v=1

(1− λII)σwpw→v +
l∑

v=1

(
(1− λII) + (1− β)λII

)
σhph→v

+
r∑

w=h+1

l∑
v=1

σwpw→v.

14This typically happens only for high tax rates.
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Thus the difference between the upflow before and after taxation is given by
equation (16). ¤

Considering an SSM λII where the skilled have weak investment incen-
tives, the tax reduces the net benefit of the skilled so that for given λII no
skilled would invest in the cost type xh. Thus the downflow would be higher
than the upflow and the SSM would be destroyed. Therefore the fraction of
educated people decreases until the skilled are again indifferent for the cost
type xh. In this new SSM λII

τ < λII the upflow is increased and so must also
the downflow. The market clearing probability that a skilled agent invests in
a child with costs xh drops to βτ < β. All in all, in this situation the fraction
of poor children who become educated increases but the aggregated number
of educated agents shrinks by the tax.

3.2.3 SSM with weak investment incentives of the unskilled

In this situation the skilled do not invest with strict incentives in their
marginal cost type xh and the unskilled are indifferent with respect to their
marginal cost type xl. They invest with probability α. Let λIII be the SSM
before tax and λIII

τ the SSM after tax. The SSM type III implies equal ben-
efit and costs of the unskilled in respect to their marginal cost type, i.e.
B(λIII) = Cn(λIII, xl). Analogously to the SSM type II, the fraction of edu-
cated agents changes as follows:

Proposition 7 Given an SSM type III the SSM decreases by the tax, i.e.
λIII

τ < λIII.

Proof: The investment decision of the unskilled with respect to a cost type
xl changes twice. For small λ the wage of the unskilled is so low that they
do not invest in their children although the benefit of investment would
be very high. An increasing λ cause that the wage of the unskilled rises.
Now unskilled parents invest because of the high benefit of investment. If
λ increases more the benefit of investment, which is determined by the gap
between skilled and unskilled wages, shrinks. So, there is a point where in-
vestment is no longer beneficial for the unskilled. Taxation now raises the
wage of the unskilled, so that they can benefit from investment in a cost type
xl at a smaller λ. As a second effect taxation reduces the wage gap at every λ,
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so that the benefit of investment diminishes at a smaller fraction of educated
agents. Concluding, both values of λ at which the unskilled are indifferent
with respect to a cost type xl decrease by the tax. So, the SSM decreases. ¤

The inequality in the SSM type III changes with the tax analogously to
the SSM type II (see Prop. 5):

Proposition 8 If the SSM is of type III a lump-sum tax τ decreases the
inequality if

ws
τ (λ

III
τ )− wn

τ (λIII
τ )

ws
τ (λ

III)− wn
τ (λIII)

<
1

1− τ
(17)

holds, with “>” the wage gap increases, and if “=” holds the tax has no
influence on the wage gap.

The proof goes analogously to the proof of Proposition 5. But in contrast to
an SSM type II taxation influences the social mobility in a negative way.

Proposition 9 If the SSM is of type III social mobility decreases by

∆dIII ≡ d(λIII)− d(λIII
τ ) (18)

=
h−1∑

w=l

r∑

v=h

∆λIIIσwpw→v +
r∑

v=h

(
α(1− λIII)− ατ (1− λIII

τ )
)
σlpl→v

where ατ < α refers to the market clearing probability that an unskilled agent
invests in cost type xl after tax and ∆λIII ≡ λIII − λIII

τ .

Proof: Let λh denote the proportion of educated agents where the skilled are
indifferent with respect to the cost type xh. For increasing λ the downflow
increases until the skilled become also indifferent for the lower cost type xh−1

at λ
h
, i.e. the downflow jumps to a higher level, or λ = γ. In the interval

(λh, λ
h
) the downflow increases linear by σh. According to Proposition 7 the

SSM and therefore the downflow decreases. So, in equilibrium, the upflow
must also decrease. In a situation where the SSM type III persists, the
fraction of unskilled agents who invest in a cost type xl must shrink by the
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taxation, i.e. ατ < α. Considering equation (13) and the fact that nobody
invests in cost types xh, ..., xr the downflow in the SSM is given by

d(λIII) =
l−1∑
w=1

r∑

v=h

σwpw→v +
r∑

v=h

(
λIII + α(1− λIII)

)
σlpl→v

+
h−1∑

w=l+1

r∑

v=h

λIIIσwpw→v. (19)

Thus the difference in the downflow before and after taxation is given by
equation (18). ¤

If the unskilled invest in the cost type xl at a whole interval [λl, λ
l
] and

not only at one point, an SSM type III could appear at both endpoints of

this interval.15 If λIII = λ
l

no unskilled would invest in the cost type xl

after tax because of a decrease in the net benefit. So, the upflow would de-
crease and be smaller than the downflow. The SSM would be destroyed. For
decreasing λ, the downflow decreases and the upflow increases. That way
the difference between downflow and upflow decreases until it diminishes at
the new SSM λIII

τ < λIII. If λIII = λl all unskilled would invest in the cost
type xl. For fixed λIII the upflow would increase and the pre-tax SSM would
diminish. The new SSM λIII

τ occurs at a lower fraction of educated agents
with a smaller arbitrary probability that a unskilled agent invest in the cost
type xl. In both cases a redistribution lowers social mobility. So, the tax
decreases the probability that a poor child becomes educated.

I will not analyse the SSM type IV because such an SSM only exists under
the special condition B(λIV) = Cn(λIV, xl) = Cs(λIV, xh) and this situation
is definitely destroyed by the tax. The tax always influences the incentives
of the skilled more than these of the unskilled.

15It is λl < λ̂ < λ
l
with λ̂ as defined on page 7. Therefore λl is located in the interval

where the tax raises the net benefit of the unskilled whereas λ
l

is located in the interval
where the tax lowers the net benefit of the unskilled.
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4 Concluding remarks

This paper shows that a lump-sum tax which should increase opportunities
for poor parents to invest in their children can only definitely reduce inequal-
ity if all agents have strict investment incentives. However, if some parents
are indifferent with respect to an investment in the education of their chil-
dren then, as a contradictory effect of the tax, the fraction of skilled people
drops. This yields decreased wages for the unskilled16 and increased wages
for the skilled and so drives up inequality in outcomes. The impact of a
lump-sum tax on social mobility depends even more on the type of SSM.
In a situation where all parents have strict incentives, the probability that
a poor child becomes educated is only determined by the fixed measures of
the different types of talent in the population and so is not influenced by the
tax. However, if skilled agents are indifferent with respect to their invest-
ment decision social mobility increases as result of a reduced proportion of
educated people and therefore an increased measure of unskilled investors. In
the case where unskilled parents have weak investment incentives, the mea-
sure of skilled non-investors and thus social mobility decreases in the SSM.
In general, the model illustrates two contrary impacts of a lump-sum tax on
the investment incentives: On the one hand subjective costs of the poor are
narrowed but on the other hand also the subjective benefit of schooling is
reduced. The overall effect of such a policy on inter- and intragenerational
inequality strongly depends on the investment incentives before taxation.

In my model, children’s wages depend only on the education decision of
the parents but not on the inherited talent of the child. So, this model does
not consider a possible positive effect in aggregated productivity or growth
if the most talented agents become educated (see e.g. Hassler and Rodŕıguez
Mora (1998) for such a model). Additionally, a lump-sum tax - although
it can not reduce inequality and increase social mobility in all cases- may
increase the aggregate utility in a Bentham way. This could be a starting
point for further research.

16In contrast, Hendel, Shapiro, and Willen (2005) claim that an increasing number of
unskilled workers drives up their wages. They argue that with a high fraction of unedu-
cated agents the average unskilled worker is more likely to be of high ability. Thus, firms
are willing to pay more for unskilled workers.

16



References

Banerjee, A. and A. Newman (1993). Occupational choice and the process
of development. Journal of Political Economy 101 (2), 274–298.

Becker, G. and N. Tomes (1979). An equilibrium theory of the distri-
bution of income and intergenerational mobility. Journal of Political
Economy 87 (6), 1153–1189.

Blackburn, M. and D. Neumark (1993). Omitted-ability bias and the in-
crease in the return to schooling. Journal of Labor Economics 11 (3),
521–544.

Devlin, B., M. Daniels, and K. Roeder (1997). The heritability of IQ.
Nature 388 (31 July), 468–471.

Dur, R. and C. Teulings (2001). Education and efficient redistribution.
CESifo Working Paper 592 .

Fraja, G. (2002). The design of optimal education policies. Review of Eco-
nomic Studies 69 (239), 437–466.

Freeman, S. (1996). Equilibrium income inequality among identical agents.
Journal of Political Economy 104 (4), 1047–1064.

Galor, O. and J. Zeira (1993). Income distribution and macroeconomics.
Review of Economic Studies 60 (1), 35–52.

Hare, P. and D. Ulph (1979). On education and distribution. Journal of
Political Economy 87 (5), 193–212.
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